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Abstract of JP4305374 

PURPOSErTo provide a pulse MAG welding 
arc start control method to change periodically 
the arc voltage or the arc voltage and a 



welding current to change the arc length 
periodically. CONSTITUTION:ln the pulse 
MAG welding arc start control method where a 
first pulse current group P1 , P1 with the 
small arc length Lt and a second pulse current 
group P2, P2,... with the larger arc length Lr 
than the arc length by energizing of this first 
pulse current group are changed over each 
other periodically to execute energizing, it is 
characterized that an arc is started by 
energizing a third pulse current group P3, 
P3,... with an average value (lp2XTp2).f2 
between an average value (IplXTpl ).f1 of a 
pulse current of the first pulse current group 
with the small arc length Lt and an average 
value (lp2XTp2).f2 of a pulse current of the 
second pulse current group with the large arc 
length Lr and then, the first and second pulse 
current groups are changed over each other 
periodically to execute energizing. 
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gets i /vvxmffi,m<ommz£z>7->7&£ o t>*©7 
-v§t\ztz>$a2 /vvxmwtB t &mm mz® d &;ta 

T. WIB7 - Z Sifi'Wm l /WX^Stlf ©/i;vxmffi 

*^««»*«ji»K«iM.a«r«^xMAG»» 

7-?X*-hfSllP#fe 

/wx 2 /t*x«t«je«t ©m fcr*** 

«1 fc|H«©/'WXMAGJ§87-* X*- 

S, »l^X«tt»C!)*l^X«W6«tJl2^ 

xm«woiB2/x^*Rft«toi«uc , r*»jiwii ic 

G«C!>/WXMAGMg7-?X5'- hfflttfrfc. 
[»#S4] *3/WX«Jttt®«3/WX«ttB£ 

«*. as i /vvzmmts&momizmtm 2 rvvxn 

JtXMAGJMft7- ?X?- MMfcttl. 
[0 00 1] 

iftJW«fcj^3tf*/WXMAGIe»7-i'X*- 

hffliffl^j* cprr* tot?**. 

[00 0 2] 

[ft$©&05] jS¥. 7;V5n7AXtf7;PS:i?A£ 
& (BIT. 7^5-'>AtV>3) a8*. *£SI&t&©l*3 

^«*»AffT**7-i'«ai*tttbr, 7-f7>7-ft 
*«Bf*T I G7-fSjS*tt*«£C<»fflSnTV>* 
«t, £©T I G7-?Bim3i8ffig&«^tifc«e 
4£3&2$5tfIiV>. -f-CT. «jfi. /WXMIG7-*B 
ffcEr&lCfcoT. TI G7-^«»^StraUai!liEb 

[0 0 0 3] fffl-^il/T, *ffiBA*t»B¥2 - 1 



(2) fcBi¥4-3 0 5 3 74 

0 2 1 0 2 («T, ftBi:V>5) fc*V»TE*bfc7n 

ljc^-riiic. mi7-^mEis^i5i?svs i©an 

7-^«£Ettt«^VBl fc*2 7-4MlffittgH»V 

5 2©S2 7-5'mEEiKem^Vs2 i£. 8tft£fKD 

«@n (kt, mftmfcv>9> HL©i§s?^fr^iftm 

# (KT, «H4WtV»5) H 1 ©«*fl«»FTr«« 
A5:ii:tC<toTS2 (B) &D:03 (B) tcS-fJ;5 
fc* y h X * - MISS I h £ SB 1 &tf|g 2 /WxtMM 

jo t*a*u ::©/t;i>xm«©sefl;icj:oT. 02 

(A) Rtf0 3 (A) fcSfJ:5fc»17-i'*Ltt 
»27-2ftLrfc*«HM.TV»*. 
[0 0 0 4] Z.toi.^U. 7-?«EEX«7-?ttEt 

6 tt&BlTKHb&Mfl!>/WXMIG7-*ffift 
UmS~ mKh1t7)\sS.-VI±\ZK\sT. «BIELV>5 

Fftfltft &tl»ttC. <DBXtt«£&fc>if 
l/Tt>. B«jEU03CttH-H*Mfc&«»&n*. <2> 

a? uc<v>. (3)7^5^0 Aic^fbr, 7n-#-;v©& 
»C*fbT. Bfc'&ltOBWattfcfcoT'b. jhmwb 

fwwes. H©aff*isi©*^a*«S)we 

[0 0 10] 

[««*»#» b«k 5 t-r^Hso aiwft)nTv»*M 1 

50 G7-?mmj7&RZfMAG7->7mmJj& (JKT> M 
AGBBiUS) Kfc^Ttt. 0 2 (A) &tf03 
(A) Cat? J: SC. ®&mm (ttT. 7-f+iV»3) 

1 ©^« 1 a*«g»*2 C»|iaM*T7-* 3 
a-B-fct#> 04 (A) 73»M (C) l:itct5l:, 
■Ih«»5 tfc*V»Ttt. Sfc*tt^S^2*t^CJO^ 
»M$nTV»*:lr»fc»K. ^»&S5i:S^g»2 t© 
»^tti)«ifc«»fc»V». ^IC 7;W5rL<>A, ««*^ 

)«»t-rs^fijs*©^#*»sti, &%&m5t&® 
m®2t<Dm^&im<. m4\z^t^z>\z. mtkmm 

« 8S»5t lc*V»T. H©^ffiD 5 r©KS)j«ra 

0 <b) c^-r«t5c, a«©^ssfis»±Dfe^ta 

0. Jftttfcf-PffSwtfHH (C) ^•r<k^lZ/ht& 
t>, (A) K^r±3K, 7>^-*«yh5u, 5 

[0012] S2 (a) 7>s (c) &r;03 (a) nm 

(C) ^#B8LT, 01©5feB©MI G7-^^g^S 
Sr*ffi-rSSSSSi&ffifflbT7- ; !?X^- hbfct^ 
©ttffilCO^TttWr*. 02 (A) tt. RH (C) C 

s-r«k5ic. 7-^mjE^fivsdt/h©^i7-^a 

50 ff«j£flH»VslT?«**7-i7fi*tL t©t#lcSfS 
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3 

Wf6£*-f0T<&5. H0 (A) iCiSt^T. 7-97.9 
-hLZ.9$Mt si fr$#Mt s2 hX^-h 
*»EIh&a*U $e»C^3*-r5»!MTl SgiSLfc 
llfc. 7-?«ffit85£fcVsrtt*©|g2 7-?«EE&56 
M^Vs2 -C5£SS7-^gL rCfc*J:3fc«DiM. 

sn*. i^a (b> a. T-^fi/hosgiT-^mEK 
ft«*v s i -cfca^/wxESs f i (./vwmD 

1 ) *tffc*»TO3n&JBl/W*«**l Pi Rtf 

SB i /wxst pi ©ss i awx«se»pi, pi. -«i 
i/ , ui*a*MmTi«tfiMi,ftfcfc. 7-v&±<r> 

»2 7-ir«EE««flH*V8 2 -CgSS/WXmfcft f 

2 MtflC : Fi&K£3nfcSB2/'WX 
ttjjtttl P2 R^S2;t;vx®Tp2 ©S82/wx««E 
»P2,P2,-*»2/^xa«IWT2«W-a«l/fct 
#©fcfcSSU ©&fgfti6ig£^-rBIT;&S. 0 3 

(A) ft. 02 (A) ©S^iffiK. 0 3 (C) tC^f 
«fc3fc, 7-^«fiERettVs^«>Jg2 7-9«EK 
JM»Vs2 T£S*7-£**»Lr©fc*C»»*BI 
S&bfct€©y-l'7^1 a£RJ8g»2 £©&gR# 
Sw-THT**. H0 (B) tt, JHWT2 sbi^ 
JkHMflHTl ©7-*«EEK£MVs&*/.h©SSl7 
-4MtEEWe<MVsl T£££7-£gL tlCftS<k 
■5t«(3»A6ns. RH (B) «, 02 (B) ©fiSS 
m\ t s 2 1 1 2 KJfctf t 2 1 1 3 W*tXtl/4>*>oTVi 

[0 0 13] 0 2 (A) (C) ©«3^T1 
3t, 7-^«E«Jg«Vs«»/hC!)»l7-^«BERje 
B?Vsl *»&BS&MttfS&. 7-*«*«Lt"C* 
©&»ICA^St*D> *8f»«l2*t*^^CJpS» 
8M»3ttTV>fcHfc»fc, I9&L&04 (A) 

(C) ICjS1-«fc 5 L^T^. 
IC, 03 (A) 7>S (C) ©88WJT2 K.tp.TX.^Z. 7 
- 9 SEHifcfiS V s*^OS2 7-i' Sff V s 

2 7-f*5«L r^O&ft 

C. 7-^««JK^o&«WT»JI!WIW«»***«. MS 

*v»TttSft;^K^6©« : ?«tH*tfT*pnic< nfc» 

[0 0 2 0] 

mmzm&rztcstxD^m m*mi<D7-9x9- 

V Wfl^Ffttt, 7 - *fi*<L t ©/Jn©SS 1 AWX®88 
PI, PI, —t, C©»lA^x«j6»©aSKJ:*7- 
* £«fc 0 t>*©7 -^6Lr iCf** 2 n»Xtti P 
2. P2, -fcftNflttCttDHXjM i r«/VI*MAG» 
«7-*X*-HH»8fftfc*V»T. 7-**B*LtT 
/h©SBiA;i,xe«6S©/WXS*©¥i5tt (I pi x 
Tpl) • fl t. 7-^fi*»Lr©^©m2/^UXS 
MO^taoirai ( I p2 XT p2 ) • f2t 



(3) 4*HT4-3 0 5 3 74 

©W©¥^ffl (I p2 xTp2 ) • f2 
lMP3.PS.™*MbT7-9Xj'-H/fcftlC. SB 

1 RtfSS 2 / WMWW*W«ttfc«»**«r*/W 
XMAG&j&T'-i'X:?- MHttarftT?**. 

[0 0 2 1] m*y%2 0>7-9X9-bM$Mmi, SS 

3/w7>mmv>$&3/vv7.mmwfemi p3 ss, sb 
i /wxwmaui i A'XttttRStt i p i s tm 2 
/Wx*Mfltoft2/woUMKfttti p2 s&amfc: 

T5/W'XMAGi8i£7-i'X*- h«HW#ft-Cfc*. 
10 [0022] »*JB3©7-^^^-Ha«*j*tt, SB 
3/Ul*«ttlf0JB3/WafflBft*Tp3 s t. SBl 
/WXS8S#©SS 1 nfrTJfUUOLT pi s &JB2 / W 
XS»»©SB2/^XiSa5£fllTp2 st©ffl{cTS/t 

^xmagssd'-^x*- Ntm#ilrc*«. 

[0 0 2 3] »#®4©7-?X*-bfli«ffll£}£tt. SB 
3/WXSffi*©SB3/WX«SK18£«I P3 s£. SB 
1/WX«K«*«©WMH»I Pi 8t*2/t*Xt 

ffiR£tt«Dft&«*I p2 Bt»6llftWXMA 
G*tt7-*X*- MWRSSrC**. 
# [00 24] ■^5©7-*X*-MWEW*tt. SB 
3/WX««WI©£3/WX«ttjettTp3 sS, SBl 

/WX«ttfc*©ttfcflMITpl B&ft2/UaMtt 

ffi©KJS«*Tp2 s fc*»5SWr*/'WXMAG8« 

7-*X*-HWP*iirC**. 
[00 30] 

MM] *3MI©7-*X*-hM*l3Erifc*. 05Rtf 
H6«WHLTK9rr*. 05 (A) tt. Kitsll: 
*V»T7-^X^-hb, I9»t s2 ttl t©M©7 
-9X9- h«HT s tCi5^T7-^fi*LmC^5<t 
50 5i:U ftfflti t t2i©ra©Sli/'WxaW«0Ti 

tc*^T7-^g*L tlcfcSJ^KU SSfcPSail 
t2 fct3 t©w©ss2/wxm«sa«8iBT2 Kfefr) 

TT-J'SSLr (fc&'LL t<Lm<L r) fcfcS<fc 

3fci/&t*©7-f -wfcsgi a t&ts»®2 £©&ew 

«&^f01?*-5. 1^0 (B) B, 7-9X9- hWSJ 
Ts KB**** 3/WX«JH«P3. P3,-i. SBl/^ 

;wxa««WTi icam-rssBi/^xmssspi. pi, 
sB2^;vxam»raT2 ca«f-5S62/t;i/xm 

«E»P2, P2,-t. SBlRtXSS2A;VX«85»i©«a 

40 Lommmm 1 ©^mws®&^-T0t*s. rbb 
(o tt, nnt sr^ti t*v>m sBi7-f« 
ees^mvsi ira^sn, mmT2 iz^xa. SB2 
7-9mmws^mvs2 jca^sn-ssstft^v s ©^ 
rawg3§£^-r0T;&s. 

[0 0 3 1] ±12(^0 (B) JC*V>T. glAA**8t 
»Pl,Pl,-tt. tCft»J:3lC. SB 17 

-f^BESSfilVsl 2it;7-^tiBE«fflfilVcUCj;o 
T^**^X^SE»f 1 tSBlAJVX*»filI pi t 
Ml/U'XtlTDl t©/^X*«i:, ^-X^jSIb 
5» t*>efiES. »2/WX««*P2.P2.~tt. 7-^fi 
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5 

#L rlc&£<fc5l;:. SS2 7-:*mEEK£fflVs2 Rtf 
7 - 9m.&fcm®. V d fCt t> T5££ S/WXJU&S f 2 
t%2n)V7.mmm.l P2 £!g2/WXQITp2 tffl/^ 

^-X€«EI m3/^x@ 
P3,-tt, t t7-i/gL r t©W 

to7-9&\.m\ZltZ>S:o\Z, m3 7-^m£E^filV 
s3 Xt;7-^@JE«imfilVdlC±oT^*5A;VXS 
itSf 3£3S3/tJV7.S»iffiI p3 £fB3/i;UX<BTp3 
i©/WAlii«£. ^-xmSSEI barrio (£-5. Ctl 

&©*/wx«8»tt. i pi <i p3 <i p2 xttT 

pi <Tp3 <Tp2 J5U4I pi <I p3 <I p2 RZf 
Tpl <Tp3 <Tp2 0>mm*3bZ>. 
[0 0 3 2] ^fc, 06£#RtJLT*fglJI©7-*X* 

-bMPattott©*******. 06 (b> 
(O a, 05 (b) at* (o ©m i /v\sxmnm3\ 

Tl tS2/^Xii«»JWT2 fc®SWMt*IRtf7- 

^«ffis!3£fflv s zmizvitm&mNmmm&KT® 

•CftS. HflMfcfcl/fcCfcfcioT,, 06 (A) IZm? 
&5\Z. 7-?X?-hJ8WTslC:fctt*7-£:gLni 
©&IC. S2/^xa«^»T2 iCfctt^-^gLr 
i&Wcfc*©-?. 7-^X^-hS}MTs©7-^SL 

*Lr*t*tftO. AS&#*£fcoTlfi8g««i£ig1gt! 
- H t©U^dt«EitSn, Sfc7;>5X«?A«fr*ViT 

[0040] 

mmwi (07 ©km) 07 (z> «0i©£g©sg 

(Y) . (X) Rtf (A) H»3/Wx«ttliem-r 

fX^-MMOTs*. -€-n^no.2». 0.4#S^.5 
mzvx. «iaP«g«St&tt©gSie**^f 
0T»5. H0 (X) 75S (Z) aOC (A) ©SS&# 
te-Dgot&W&Z. £J£3 [mm] ©77l^r.7Mf 
A5 0 5 2S, jtgl. 2 [mm] ©7Jl'S^7A71'-\ T 
A 5 1 8 3£fflV>-OSamiS¥^tel 0 0 [A] T7- 
*mff¥^fiI19 [V] T^»^S4 0 [cm/min] T. 

05 (b> t^-r/^v^mispra^ffimee^ambfc. 

&i3, *3HS09©05 (A) XZnc?7-9&l~m, Lt 
RtfLrtt. -£-n-6n»5 [mm] . 3 [mm] &tf7 [m 
n] I'SJgLfc. 

[0 04 1] 07 (Z) ©7-f X^-hS3WTs = 0 
#Tfct&&0 5 r t±fi2 afttfT«2 btfelC. ffiS 

£0. H0 (Y) ©T s =0.2 fmt&SO 5 r tTW. 
2bt^ffi^*K^7F6S^5u*t^LTV^. $ 
fc. 07 (X) ©Ts=0.4 [g>] Tfe. Sfc, T«2 
bt^©M&5Fafi?^5u75*l.e.n, 07 (A) ©T 



(4) #H¥4-3 0 5 3 74 

6 

s =0.5 MM ICfcStsfe&O 5 r ©«&®fc¥S£& 

t)Ss^ARy:7>^-*-y h«±<ae.n^^. ufc 

*^T, *f6W©7-:?X^-hilfflI*}tt*3^Ttt. 

7-97.9- hSJKT s tt0.5 U>«±*yJSIT*S. 
[0 0 4 3] (0 8 ©ift9i) 0 8 (Z) , (A), 
(B) Xtf (Q) 14, 07 tm&om&tkttr'. 7~9 

7,9- mmr s £0, 0. 5, 1. 0 Rtf 1. 5f>KR£lfc* 

SSSCioT. &i88l&2±tCi§&tf-F5£®f£L 

tcmsammv- H©±*ns**-r0Tab5„ 110 

10 (Z) (4. fciW>fl!37'WX««j8*II«&£ffl,T^fc 
^SS8iSftffllfcttT»oT, Jg8lii&gB#5 t 
Kfctt-SJSJSfcf- H65w*i«<^tt©S»lf- Hi 
&9«£&»-&*Jii£SB£LT^S. R0 (A) *tf 

(b> (4, -5-n-enTs=o.5 g>s^.o u>t, c©k 
¥Sfc8f«t;-F##e>nTv>s. ssk. ^0 (q> 

K^-fiStC, Ts=1.5»Ttt, SgftHJ&gl5»5 t© 

88*- F*5w#a*®tttte-FiiJ:Dfeii*c&: 

^TV>5. Lfc*bT, *%W<D7-9Z9-bMW% 
20 fcCfctt-^-^XS'-hfllWTstt, 0.5 75M1.0 *J> 

[0 0 4 5] <*»W®7-*X*-hMII#*6*ll 
T^SSS) 09Rtf01 12OT1 2«, *ISM© 
7-97.9- hfflfll^SS/t^MAGSS^STJIil 
•TS^fifi©^ny^0Tft5. £fc01O (A) 75 
£ (D) Rtf01 3 (A) 755 (E) B*n^n09£ 
CX0 1 2 ©#0»©iH*ffl#©^65iSj8S^-r0-C , fe 
0, 01 4fttf01 5J401 2©^D>y^0©X^- h 
«£ES»««0»AVS©gaS«©fiSlBlH*«L.. 01 
30 6 140 1 2 ©7D 5» ^0©7^7VXffi^««II5IKT P A 

©*6i#9©g8S0Tab5. 

[0 04 6] (09 ©SJTO 0 9 fc*3V>T. SfflmiS A 
C SA* t UT5t«BE#tt©»ftm*i9»0BP S *^ 
7-f * 1 ©ttt^y ^4 tt^SS«)2 t©raiCffl*Sft 
«&bT7-^3S^$-B-5. "7-f^l(4'7'firiail& ; E 

sns. ¥^ftes5^i5iK 1 m«. 7^+21^^- 

^WM©7^f irSlfejiSlCi D^*Sfi§SSSiE©¥^e 
*^T*fc*©¥^^Sm8g^m^ I m£JiJ#T 
4» 7-f-t5£J&«!H9®KWCt4, I mi ^-f-WSte 
t - 9 WM ©EKii«S«iU-r 5 7 1" jil&SWf^aiS 
WDCiiS^tam^Wd £Jt«-T5^ 1 ItKlHlKCM 1 
©Jt&fi^Cml £A*tLT, 7-f -V^I&^-^WM 

fc7'f-\'jii^mffiwc&ta*-rso &i7-9m&.wr& 

lR^m2 7-fmjE^IslKVS2l4. ^tl 
nm 1 Sffi^#lCte^S7 - 9 W£RV® 2 
lCfett57-^«H^^rstHlKT*-3T, 3117- 
^•EWEfiT^Vsl RZfn27-9W£m&{mVs 
2&ffl*1-S. «Jife[5|KHL(43SlSffi^fl=<!:il2^ 
50 &frt*W&Z-ZWm^Hl £fll*-r-5. 7-f«JEE 
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7 

SJftlHlB S W 1 B«»«^H UCfco Tffl^ V si tV 
s2 ti&^mAT7-^®E«a^Sl Sffl^TSo 
[0 0 4 8] i8&mffiSlfcffl!HJ!& IDft V$M t s 2 ©7 
-^X^-hftlC. 010 (A) ir^TSfSSSE I l£*f 

CM3lt 010 (C) \ZnkT£5\Z, M^IdtSlp 

mn%±®®vR<ammmv r t©g©ss5esgam 

ft#Cm3 &ffl*-r5. 7-9 79- httHHB (&> 
T. ASB?ramK£V>3) TM3I1 010 (D) \Ztk 

?*oiz, mncms ^xijtbrr- 979- hmm 10 

ffif (KT> ASSSTMf £^5) Tm3 £Hi;trf5. 

Sg3 7-*®E^£lUB&VS3B. Sg 17- 

«Vsl t^2 7-^mEI8^fitVs2 tam<07-9 

7,9- b\zmjE&WEmzmz.2ftrcn37-9m£WL 

£{|^Vs3 *ffl*-ra. 7-979-b®&W£®& 
HPS (KT. SWmE^[alKt^3) SW5lt ±13 
AS^T«^Tm3 #A£3tt5£TB. &£b£8$ 
$nfcm3 7-^SJEE^e^Vs3 SfflAU «*|T 

T. SWSE«^^t^5) S5 B. 010 (B) \Z 
wT±3fc, T-^X^-h^fflTstfeV^Ttt. ?g3 
7-?Si£i8£MfVs3 £ffl*U fflMTsfttt, « 
fMM»H 1 ©W&Sfc&F <Djgj«T, §| 1 Rtffg 2 7- 
*SJEE&£«^Vsl RtfVs2 SttttrTS. Sg2ifc& 
BRCM2B. m^S5 £ffiMEttIHiattVDC!>** 
•ffittoBflW V d t*\1j t LT*-©M©7 - ?®Eff 
^Cm2 £tti*-r-5. 50 
[0 0 5 0] il RZf& 2 /tJPX«ttmttBM I P 1 

&yiP2 b, -e-n^nig i seem 2 /u*«tt«m 

m^Ipl sKt/Ip2 s*M1]-f2>. /wxms&fflsj 
SHMKSW3 - 1 B. mm^H 1 C.fct>T<I*t I Pi 
s tmm P2 s ££«>0&*.T. $)&/WX«SE«I 

^ 1 p s sm^j-r-s. *-7mffimj£®& 1 bb. 

XSSS&fcflf 1 b s £m*T-5. ?g 1 SlU% 2 /WX 
<IiS:£lII&T P 1 RtfT P 2 B. -tn^ttSg 1 Rtf ff§ 2 
/^l/X|g^m#Tpl s»tfTp2 /t 
JbXi|gWg||II&SW3 - 3 B. SJ&fl^H 1 tCtoTm 40 
^Tpl stM^Tp2 st£«DMT, 
^^Tps&ffl^J-rS. 
[0 0 5 2] S3/i;PXm«8fia^iaB&I P3H 7- 
i'X^-hCSLfcSS/^XfliSM^m^I P3 s 

3) /WX««EfiHaft[HlKSW4-lB. AS^Tft^ 

Tm3 *u*^nssTB. sjSbicg^snxusm 

^1 p3 s£H5#U M^Tm3 d*A*£nfc&B, & 
T. C©(hIKSW4- lA*ffi*-r5«ftSW/\;UXS«S 50 



#ffi¥4-3 05 3 74 
iiflpall 7-97,9- h8![8]T s JCifcHTB. 

mm p3 s^m^u sibits&b, «atflwno 
«ttnttR f © ras8T\ us i Rtffg 2 /^uxmssfiSie 
m^i pi sRtf i p2 sg3/wx*ig: 

5£[HiKTP3B, 7-97.9-Y\zmhtmZJV\'7l& 

W4-3B. &S%imn Tm3 *«A*Sns*TB, 
&j£bi;:8i&£nTV>5fg#Tp3 s£ffl*U m^T 
m3 #A#3nfc&B. J&SatcgjDftfcO, f^Tp 
Ift^T, C©H|KSW4-3*tffl^ 
f 5«*SW/^X««#TpaB, 7-?X?-h-S8 
BTsWHTtt. ft^Tp3 sSrffl*U WTsg 
tt. «J«m^Hlffl«m^&»F©^«|T, fglRtfSS 
2/WXi|I^£fl*fTpl sRtfTp2 s£tf};frtS. 
[0054] (7-97,9- h«K©fl^W) /^X 
^S[»m^*lHlS5VFB, 7-979-hmmTsiZ 
*V^TB. ^3 7-i?SJIIS5£^Vs3 t7-^mE 
^ffi®^Vdi:©M©7-fSffi«!lf|IMfCm2 \zMfe 
LT. m3/^XS)SS®ffilMfVf3 £111*1-5. C 
©SBHT s t^KTH, AS^7m^Tm3 ^SfSW 
/WX«flt«t{37ftlHl8SW4- i&r;swA;vx««tt 
|HlKSW4-3JtAA$tlT^^©T, @KSW4- 
lBMf I P3 s^mtlL, 0KSW4-3B, <t^T 
p3 s£ffi;*J-r5. Lfc^oT. /UPXiS^igESm^ 
4l3l!&DFB, m3/t;UXi@if^«^Tp3 stS3/^ 

;i/X^SSfflIffiimfVf3 t^e.^^3/t;vxe^SE 

»SfflIMfDf3 ^ffl^TS. AWX^-XS«8E9J&(sI 
KSW2H S3/^X«eK«R]gff4 I P3 sM- 

#D f 3 T?^S-5^SE»f3 Oi?VV7fmmn P f3 S: 
ffi^UT, ^Sffl*SI«l|5|BSPSICA*-rs. 

[0 0 5 6] (7-^X^-h«8W«iig©®lfPi5iW) 
/^X««jfcfll<MBftia»VFtt. 7-979-hmm 
TsOgltB. 7-^«JE®IfflHtf Cm2 C^l 
T, ffif 1 JSS^ftlcfeBS^ 1 ^xmkftMfMHIV 

f i t&2&&&mz&vzm2;vv7mmm®m i % 

Vf2 i*, ^ftffi^H 1 ©^&ra&&FT$JftATai 
*-T5. /t;UX®S«S©f5E4HIKDFB, /^l-XS 
RJEflMtT pstil / WXJiadWBMWt^V f 1 fc* 

ej^s^ i »«*frfc»*^r-5* i ;v\,7.mm$L&mm 
«E&iHffiiMfDf2 t£m#-r*. /^x^-x«s5« 

HB»SW2tt. ® 1 m&&mz}5»T\t, ^UVVT, 

mMmmfemn i pi s t^-x«gta^m^ ibst 

mi^;i,x<g^S[SIHffiHtfDfl -e^ss^Stia 
f i Tmom-t/vv7ummn p fi sta*u ^ics 

2 8S*ftCSV>Ttt. |^i;<®2/^X@ggtt^£i 
flp2 s tMf IbstS. m2AJl/X4iSKSKffil 
i^D f 2 T^S.5ffi&&f2 -zmr>&t;W7UWm 
^Pf2 &ffi*LT. SSffi*Hffi)lHlKPSlCA*-r 
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[0060] oil ©ra> ai i *jmi©/w 
*MAGiS£7-*x*- hmwi;&z&mzm2to 
jmmmxm i &tf»#«2 i;:§Ee©8j££*t-a> 

5. nHC*l*TH9 t&fcSfllJSttU Still fc. 0 
9©fl}^»j8!KftSat)T*»5, $821;:. H9*t7-£ 
®EfWffllfE*ICm2 ICfcoT. /^XMSEScSMffllUT 
7-^«E«tBf*«KIW9l/Tt»*©K:#UT, HI 
lTttflM»Cm2 fcioT. /WXttHmiTT-? 
«E««»fft«KIW»l/TV»«. *B91©7-*X*- 
hS!lffll*fe»C*V^T[i, H9©<Dft2/WXftffi«8i!5e 
BK I P 2 fc/WXftffi««tft|5|ftSW3 - 1 tft3/1 

»x«mncBK i p 3 1 svr/wznmwtsvms 

W4-1XB, ®m2;VlZ®W&®&TP2t/VlX 
mwm®SV!3 - 3 t»3/tft'X«Wfela»|TP 3 £ 
SW/^X(e^[HlgSSW4-3©-*SWU *o« 
«Wi»Fi9»tfctt»»V»t*. W&tf. 3 [Hz] fU: 
©££«. @®2 7-^mEKS|BlKVS2£7-^S 
JE«&lsIg& ®E^5£@SS V S 3 t S 

T?, 01 lttWB. ±ta©®©#IslKSr«AT* 

©ftrKaw&BK&^iii&bTV^. 

[0 0 6 1] ££±^11 2 ©ffi®^H. H 1 1 fc*V» 
T. H9 0J|175SJB3^X«R«B*TP175ST 

P3. /wx*«*BRsw3-3;fttfsw/wxiB« 

ftBI»SW4-3©ft0tC, ftlSWXflttMtftre 

Fpi ftmar**i/w*TO«Rj&aKFP uwk 
^j-rs. vrcifinx. 7-z fttEMMWcmz «. 7 

-*X*-M«WTslC*V»Ttt, ftS/WXftttttR 
3 7-?£JEi85gm^Vs3 £©M©S3©7-f€iE 

M»fln»tta*u fti/wxwiHniTi k*v»t 

tt. Jftl/WaWft«R£ff*I Pi sfc*M?r*fl» 
Vdtft^Vsl <!:©g©ftl©7-*«EMflHt#* 
fflAU ft2/WXa«»lll]T2 fcii^Ttt. ft2/W 

x«ft«R£flre 1 p2 s ic*f*rr sm^vd tm^v 
*x««**flr^»&ia*DFtt. ±ia©«fc3ic. wn 

TsMHTtt. ft3©7-?ftffiB«HHtCm2 §A 
* £ UTft 3 /•WXSES&lliJflm^D f 3Sffl* u 
MHIT1 ftl©7-*mEES!lSi)m^Cm2 

U J8HT2 CfeV'Ttt. *2®7-*«EMfMr*C 
m2 SA*tLT^2/^X(iM»a^ai^D f2 ft 

[0 0 6 2] HI l.«DgUMC«»Tfe. 7-*fi*«* 

©fti/WXftftSPl. Pi, -©/t;i/X«i8©¥i$<I 
(I pi XTpl ) • f 1 £:7-:J7&#*©ft2/'WX 
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ft«»p2. p2,"-©/wx««e©¥*^i d p2 xtp 

2 ) • f 2 £©W©¥^<I (I P3 XTp3 ) • f3 © 
ft 3 P 3, P 3. - LT7 - * X * - h 

ftlfttfft27WX«iSf*SJiJ(8«fc 
«^ASCi;JC«fcoT, *SWIJ0/U'XMAG8«7- 

^x^-nmp*«*»«-«i:i««"c**. set, 

COfcJMItt^tfOifcDTr**. H9©«^lC<fco 
T. M*^t©7-^g*/'«;VXS»»M»tJ:oTLr 
>Lm>L tfcflOIM.TV»*fc*. 
iff ©Tpl =Tp2 =Tp3 TM p2 >I p3 >I pi 
©I pi =1 p2 =1 p3 TTp2 >Tp3 >Tpl 
<3>I p2 >I p3 >I pi *OTp2 >Tp3 >Tpl 
HI l©«^lCioT, jl*W!)7-£rft*/W'X<M 
fflllCi^TL r>Lm>L t \ZtyO&7LT^Z>t$, 
Of I =f2 = f3 TI p2 >I p3 >I pi 
©I pi =1 p2 =1 p3 Tf2 >f3 >fl 
©I p2 >I p3 >I pi Tf2 >f3 >fl 
[0 0 70] (H 1 2 ©8MB) H 1 2 tt, **W©/ , WP 
XMAGWiT-j'X^ - hM«P#&££ttr«fttt£ 

h 9 tn&sft 1 ottfttt. h 9 ©wsfcmssRsm 

X^-MMHRfcBftlMfc. ftlOfttHfcffC&ltS 
ft 1 &fc«SKIg£m*t I h fttHA-TSft 1 ¥*§ft8*85 

i83£@K 1 Ht, ft 2 mmm fc*w*» 2 *tt«ttR 

£{1*1 I 1 ftttlA-rsft 2 Y^»tttttttR£@» 1 L 
t. ft 1 ®fftt«ttB£ft5 I h tft 2 ftSfttttt&ffi 
#1 1 t*«JJft«*H 1 o««wa«Fr«»AT. ft 
Mtt«Slft4S3 €rta*-rSftft«Se^fiiIslKSW3 
30 b, AS£7M#Tm3 #A*3tl-5$Ttt, ffi^b© 
7,9- hftKRgft* I mftft 1 Jt«0KCM 1 IcW* 
U AS£7H^Tm3 *tA»3*l*«tt. S-^alCW 
D&fcO. ISfffl«tt*ft*S3 ftH»CMlfcm*f 
5X^-hftgft«£«ai5lK (KT, SW«Kft*lia» 
SW4t36»3ilinSnTVi4. i©@KSW4 

t*«D«ATX^-h«««llE«MI«* (KT. SW 
ttKDM*£t>3) S4 ftta^-rs. 

[0 0 7 2] B12l:fcV»T, H9£S*5ft2©«^ 
5. *yhX^-hft«lwe[l» CHT. HSftSSSiS 

t. Hs«fta£«^tv»3) i h s stairs. *y 

hX^-hWBHft (KT. HS«HRS»i:^5) TM 
2tt. ftS«8Sfflftm^Cm3 *»AASnfct#C«flB 
*y hX^-h»WThfi»7«, *yh 
X:?-h»7ffl^ («T. HS3S7«*fcV»3) Tm2 
*ffi*f«. *y hX^-h«ft««E^iaift|iI» (« 
T. HWS8S£«^@»tl-»5) SW9»i. HS^7^ 
50 Tm2 «tAASn«STBttjftb(CtttHSnTV)«HS 



-414— 



11 

I h s fcftiAU ff^Tm2 *<A*S*lfc 

3 sa^-rs. 

[0 0 7 3] HW««E$&@&SW9At*g£ffi*fW»@ 

KPSicfflA-rs&smffl^sga, *^x*-h 

^©©HSSiSiKgffiff I hs-C&O, 7-?X*-h 

mm s fc*3v>Tttgi3/^wx«^*P3 ( P3, -&as 
Tzittb<D/vi>7>mwfmp f 3 t*o. S2/t*xa 

m»iKIT2 lC*3(,rc«S2/i;PX««E»P2, P2,-$a 

m-r«fc»©/^xfeiffliffi^p f2 t*o, si/w-x 

M«»MT1 CfcHTttS 1 /WXfcSESPl, PI, 

a«r«fe»©/t;i'X»jfflim^p f i 

[0 0 7 4] 01 2©^D5/^air*5ViT, 09©7t3 
y^0tS^5^3©«J««. 09©7'n-.y : ?0©Sg3 
7 - *«JEE8«I38SV S 3 ©S 3 ©7 - &. 
S 1 Rtf S 2 7 - *«EEKJgtt©iS:;£«^£A* <k L 

HEBltWAv s {C«k^TSSiWlcg«$-a-S<fc5 

[0 0 7 5] 01 4«, 01 2©^D<y^0<Dl3lKAV 
S©&ffi09©«llft0T&oT, SlRtfS27-;?«E 
$£<HfVsl RtfVs2 £A*tbT> SlRtfS2 
«#0KO P 1 RtfOP 2 Rtfgff[gRRtf2 Ra*£« 

ffcsn-c. x*- h«EK5£ffl#Av s sm*?-*. s 

lJggtlHlKOP ltt. y-f >1/20)M*&-V&0> t 
OttiAtS. - (Vsl +Vs2 ) /2t&5. S2«t£ 

[iiKop2tt, m&op iota* &Ei£Tsyi' > i© 

RIEliHST^^T. ^©tijrtttti, (Vsl + Vs2 
) /2£&S. 01511 014©^iK0lC, ^Ht? 

gg V E ©PW? l <frWUFn+ V e st;- V e ©mEfii© 

^iiic^-rs^ttckoT, x^-hmffiK3t«^A 

vs©S:^«5Htt, 1/2 (Vsl+Vs2) ±Vet 

[0 0 7 6] (01 4Rtf01 5©R9I) 01 4tt. 0 
1 2©^Dy^0©X^-hSEi«ll9:^lHlKAVS© 
3S»fif9©»tt0T*»3. 015(1 014©««0©X 

fc£80Ti&S. 

[0 0 7 7] (01 6©RW) 01 2©yD<y^0JC* 
^T. 09©?D-;/?0<!:&&-5S4©«l£«. 09© 
S175SS3©/WX4B1W£[IKTP 175STP3. /T 

W4-3©«0(C. /WX®KJ£ffl«lsII»TPAjOSffiffl 
SftTV>*. 016tt, 01 2©7a>;/£0©®BTP 
A©SJSW©ffiR0**T. 0161C*VJT. tyvjp 
^/T-fTV-^tslKMMAte, SS? ia>£Sl7!r£S3 
/WXNfflMNM#V f 1 f 3 SAflUTSJS 
WBSfTpsS, ^4ICffi*-r5. C©lsIISM 
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2 Rtf r 2 ©fiftgR 1 . R 2 / 2 RtfR 2 jJtjSJlJtcS 
iKStlT^O, fiftS§R2/2©ilS8K:SlX'fs/3 1 A 

swi#«iK3n. stWR2©m*fc»2X'f 

SW2*tffiiS$nTHS. Sfc, ®IRMMA©«?2C 
AS^7ft^Tm3 tfAft^msSTIiJBlX'f 9?A 
SWltt^KfcoTfcO, flM|Tm3)JSA*Sft*i 
*>UT-€-©MfflK«ttSnfcfitftSR 2/2*fi»-r 
2>. BfftMMAOOTSfcttNMreHltfXft 
JO Sfl. NOT08SNT 1 SSUTNAND0KNNDIC 
tBA2n«. COB*NNDH «^Tm3 #A;*7$ 
tU flo, «»flH*Hl««X*Snfcttffc»2X'f y 
?ASW2ICffi^4ta*U d©^2X-f yfASW2 

*^g*tSR 2 ssis-rs. 

[0 0 7 9] *CB16 0W|!|:oHTRflt*. AS 

SlX-fy?-ASWlti^7-r, NAND0&NND© 
tfj* t«k o TS 2 X-T <y 9- A S W 2 > t TV>5 © 
•C. (aII!SMMA©Rf^&fflSiiMttrl +r2/2 ift 

a? o, sa/wxawtflOTps sstb^-ra. as^ 

7ffl^Tm3 SlX^f jfASWlB 

*>u MfifHiit jgiAwxaejaiwri jc* 

V»TI4. flH»ftffJhl/TV>*©-eNOTH*NTlH:flr 
**WAU C©m^t«^Tm3 t©P*©«^*SN 
ANDSKNNDfcAASnSOT, Ell&NNDttflMI 
$g2X< y5 L ASW2tt^7-r5©T, 0*5 
MMA©^»fflfiia«ttrl + r2 t40, Si ST* 
XfflR^^Tpl s&(B*T5. ®&mH 

HI S2/T;vxas«mT2 k:«v»tH:. «^*ai* 

30 UT^-5©TNOTElSNTltttt#Sl?±U 

•3TNAND0KNNDttm#StB*U. S2X<y^ 
ASW2tt:*>-f£©-C. SKMMAW^rSSSJtfittt 
rl tJkD. S2/T;VXfflK^ff^Tp2 s «rffl*-f 

Tpl =K (rl +r2 ) - (1) 
Tp2 =Krl - (2) 

Tp3 =K (rl +r2/2 ) - (3) 
tftO. (3) \Z (1) ROC (2) *ftA-rn«, Tp 

3 = (Tpl +Tp2 ) /2©HfiwWfai-rS. 

# ^T. Sl75SS3/T*X®Tpl 75STp3 B. ^© 

isatsn&fittfii©fi«tss mmz®&%. ens. 

[0 0 8 0] 01 2©^Dy^0tCfc^T, 09©^D 
y*0£gfc5S5©«j£tt. 09©S3/T*X«dSE® 
S!St3» iP3©«0i:, Si R^S 2 /T;vxm«®R 
3£^Ipl sRi;ip2 s*A*tUTS»WlCS3 

/T*x€g5(iS)tm# i p3ssta*-rss3/Tji/xm 

[0 0 8 2] (013 ©189!) 013 (A) li, ftfM t 
si *»6«rSIt s2 ST©*? HX*-h8lli8Thfc:fe 
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ft3/1Jlamifi»P3, P3,-£a^U BJSJtl [01] 0 1 «, 7-*g£WaWCgfc£tfSfc©l;: 

»P2, P2,-ca«u utam ^s^snt3 s-c©ft MAG&8#fcictefflTSiS88e©7ns/?0-ei& 
i/^xa<i»iiaTi tt»i^x««»pi.pi,-» s. 



a (C) ft, » 3 ttttBIKCM 3 A-T «ttlfem9 SSgBSffiEUT, *yh**-h«*«MLT7 

«e^cm3 ©israwiBia t £5s-r0-t?i&s. H0 raa (a) c*-r«t5t, 7-# 

(D) tt. mt si tC*V»T«^Cm3 WXUZWt fi*Vh©L t*&tt*ftlUAU *K7 -***»;*:© L 
i*IWR*ll»l/T*yh^-h»WThoBa«K 10 r C«Dlitoofc£#©7-f"WWl a£»»j$«&2 £ 

HSSS7B*»Tm2 £ffl*T*l$FBlWjIia£*-f 0T& ©&B88&£^-r0Rtf?g&Big I ©B$fS«&i&£*T 

5. HH (E) tt» ^r^d t si fc*V»TC#Cm3 *<A HftOT-*ftER£«^©WfcftVs ©»IBJ«B»fc 

i7-^X^-h«8raTs £©&iI&t=ASS§7{i#T [03] 03 (A) 75M (C) «, *?K**-Mt« 

m3 £m*f5«fKW)iiia£*-r0Tfe.5. RB (B) *a«LT7-^X^- M/fcft. 02©«££j£l;:. 

ft, RMtl 3n7ttft3 7-*«EEB&m*V8 3 Srffl RH (A) fc*t-J:3fc7-***»*©L r*>S»«£ 

*U JB2^xa«J«MT2 fc*tvrtt»2 7-*B HJ&U *£7-»Jt#*©L t fc«t)«*>t>fc£*ffl 

EBfcM^V s 2 £ffl# U ft 1 /WXaftJUIMTl fc ffiBHff SwfHStfSftftJB i ©u#iwwi&j§£^-f 0 

s^-atft 1 7-*«ERje«#v s i *m*-r*7- Rff7-^«BEtt««#o«je*v s ©nsrawgas* 
^iKK«ffi#vs©^ia»iffias^'rHT»s. a? -fa-?**. 

[oioo] [04] 04 (a) nm (o k. *n*nBi©«« 

[*89!©8!l£] *fg^©7-*X*-hfWffl#i£tt, KB«*BbT7-***-h*frofc£#©l«lltt 

7 - ?«#*©£■ 1 JVMW/mt7 - 99df*flM 2 »#©«»rffiBRtfMf»rffiBXtf S ©fl.B0T?<& 

/WX«**i©W©7-*«#S»3/W;*WllW «. 

©ffiSJC«fcr?T^*«7-^«E-C7-^^^- [05] 05 (A) ft, *fgW©7-*X*- hfWfl* 

t. «iii«»K*«a7-^*K"r*jitcj:o. a ftcafflf*s^7-^SLttfi^7-^SLrt© 

«0*A«te±oT«S»»S:ilD5R«»rstt'bK:. 7 W©7-*ftLmfcT*«JMT7-*X*- 

ASS^AttfcWUTtt. »fl^0lOHs*ofc*oiriJ £©<7f7£igl a£tt«Stt2 fcOBBNffftK-TB 

-=>jffltJB«4L5 B-715L5 IWWftff 5©"?. S&W RB (B) ft. *y HX*- MBIBTh. 7- 

s 6fc7*s=9A#fcH6r. xxy -**©*m© /wxft»aft»iWT2 fca«T58i$Bi8 i ©israw 

«*XMAGI»l:*t>Tfe. BBBM&ttSHClteJ'FJSl giS£*T0Tfc<5. R0 (C) tt, iliilTh, MOT 

*!»tl/&0, 35#©sfc«0#fB4l,£D, t-A'5y s. S8MT1 JKflBMT2 £SI*«7-9mBEtt£ftV 

7. 7>y-*vh»©»tt*ft ! 8«»£'«-*J:i*xfc s ©P§MW»fl£3P'70"C*.5. 

<. S6fciMK-K©*MMK*«©ii36Ffc , b, ££L [06] 06 (A) ft. *£91©tt©7-?X*- HH 

&iw+©jwif-FfcH-*ttjW&n*. fhratttMreBs (a) mm<D&.mmm^f^ 

[0 10 1] »jfcS4©7-*X*-hlWflil#i£tt, ft T?»5. RB (B) It, 05 (B) t^«©^ra«SiS 
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